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cMMNPOMUT® CUCTEMA
BEHTUNMPYEMOW MNIOCKOW KPOBMN

OpnHOM M3 OCHOBHbIX 3aday B XO4e PELIEHNS! KOHCTPYKLMIA
NMOCKUX KpbIl, SBMSETCA 3BaKyauus napa 13 MHOrOCIOMHON
CUCTEMbI TEPMO W TMAPOM30NALMM MNOCKOW KPOBIW, KOTOpas B
NpoeKTaXx, YalLe BCero, COCTOMT U3 CreayHoLLMX SrIEMEHTOB:

- MnTa NOKpbITUS (Kene3obeToHHas nnuTa unm

NPOGUIMPOBAHHbIN CTaNbHOW NUCT);

- Mapou3onaums «C» unn «bes» cucteMbl ANs yaaneHus

napa, koTopasi IPOXOAMT Yepes KPOBESbHYIO MIUTY;

- TepMou3onauus;

- OCHOBaHue NoA rmapou3oNALMIo;

- TMapou3onaLms;

- 3aWWTHbIA CAON TMAPOM30NALIMK;

- YKnoHoobpasytoLwuii crion

OCHOBHOEe 3aMeyaHWe B 9TMUX CUCTeMax OTHOCUTCH K
PacmnomnoXeHMIO COEeB, NPEXe BCEro, YKIOHO06pasyoLLero cnos.
OnbITHbIE NPOEKTUPOBLLMKM Bcerga NPOEKTUPYIOT
YKNOHOOOPa3ylLwMn CROM Mog TMAPOM30NALMIO, U Jaxe nog
TEPMON30NALMIO; TakuM 0Bpa3oM, B Cryyasix MOBPEXAEHNS Unn
NPOTEYKM MMAPOM3ONALMW, BOAY MOXHO BbIBECTU C CAMOW HUXKHEN
Toukn. B npoTMBHOM cnyyae Boga, KoTopas nomana nog
rMopomsonaunMo,  0CoOBEHHO  MOCMe  HECKONbKUX  LIMKIIOB
3aMOpaXuBaHusg-OTTanBaHus  obs3aTenbHO  MpUBOAMT K
NOBPEXOEHUIO  TMAPOM3ONALMM, W Jaxe K paspyLleHuio
KOHCTPYKLMM NOCKOW KPOBMAM B LiENOM.

Bce-Taku pakTopoM, Ha KOTOpbIA HEBO3MOXHO BRMATbL, U
Nno3aToMy OH He MPUHUMAETCa BO BHUMaHWe  Ha aTane
MPOEKTUPOBAHWS  MIOCKOA KPOBMM  (4TO  OCODEHHO  BaXHO
Yy MMOCKMX Kpbil BOMbLWONA NRowWwaam), SBSETCa KIMMaTUYECKUiA
(hakTop, TOYHEE BMAXKHOCTbL BO3dyXa U aTMOCEpHble 0cadku B
XoZe npou3BoacTea paborT.

B cucteme nnockon KpoBAM Mapousonsaums, «C» unu «bes»
CUCTEeMbl 3BaKyaUuuu napa, YCTaHaBNMBaeTCa MPAMO Hapj
KPOBEIbHOW MIMTON W 3aLLMLLAeT CIOW KPOBMM OT napa, KOTopbIi
noctynaer u3 obbekta CHM3y. C  [pyroir  CTOPOHbI,
napoHernpoHuLaemMas raponsonaums 3alluilaeT He TONMbKo OT
NPOHUKHOBEHUS aTMOC(EPHBIX OCAAKOB B KOHCTPYKLMIO KPOBIH,
HO SIB/IAETCA W Napou3onALmen Hag TePMOU3ONALMOHHBIM CITOeM
NIIOCKOW KPbILLW, CBEPXY.

OueBugHon ocrtaetcs npobrema Bnary, HaKoMUBLLEICS
MeXgy ChosMu  MapowsonmsiuMM M rugpousonsuud, B
TEPMOU3ONSALMOHHOM crioe. Ta Bnara yalye BCEro SBnseTcs
nocneacTBMeM aTMOCHEpPHbIX OCafKkoB B XOAe MNPOM3BOACTBA
paboT nnockon KpoBmM, K Yem 6Bonblie nnowadb KpoBnu
(cnepoBaTenbHO, M MPOAOMKMTENBHOCTL NPOM3BOACTBO paboT
Gonblue), TeM BEPOSITHEE €€ MOSIBIIEHNE.

3aWunTHble  Mepbl, KOTOPbIE MpU  3TOM  MPUMEHSIKOTCS
CTPOWUTENSAIMM  Yalye BCEro He MNpUBOAAT K KeNaeMbiM
pesynbTataM, Y4WTbIBasi, YTO Takas TEXHONOMS MPOM3BOACTBA
paboT TpebyeT pasgenenns oblwen nnowagM KpoBIM  Ha
MHOXeCTBO HeOOmMbLUMX CEKTOPOB, KOTOPble MOXHO BbIMONHUTL
O[HWM TaKTOM, B TEYEHWNE OHOMO AHS 1 BCEMM CMOSIMUM, Ha4WHas

1. Cnoit CumnponuT MoHoNuTa TONWMHON T = 40MM —
50 mm

2. OGpa3sosaHue yknoHa neHonnacta 500 mm x 1000
MM, C PacCTOsiHUeM Mexay Humn 50 MM €O Bcex
CTOpOH.

3. 3anwuBka BepxHero cnost CUMNPONUT MOHOMUTA MIH.
TONWWMHBI T= 40 MMm.



OT  napousonsuuW,  3aTem  yknoHoobpasyloliero  cros,
TEPMOU3ONALMN U 3aKaHYMBas TMAPOM30NALMEN, BKITHOYAs Takke
BPEMEHHYKO  rugpousonaumio  no  6okam, TakuMm  0bpasom
BbIBEAEHHbIX CEKTOPOB.

Ho, no Takom TexHomoruu He paboTaeT NouTM HW OOWH
CTPOMTENb, TaK KaK 3TO He TOMbKO NPEnsTCTBYET HEMPEPbIBHOCTY
paboT 1 YCNOXHSET NPaBUIbHOCTb YKNaZKW YKNoHOoOpasyioLLero
Crosi, HO 1 B Gornblueil Mepe YBENUYMBAET CTOMMOCTb NO3NLMIA
MOCKOW KPbILLW B LIENIOM, YTO C APYron CTOPOHbI NOYTU HE OAWH
3aKasuMK He TrOTOB 3annaTuTb, YYWUTbIBAsS, YTO 3TU MO3WLMM NO
npasurny OnNnaYnBatoTCs Mo BLIMOMHEHHOMY KBaLpaTHOMY METpY
MAOCKOWN KPbILLK B LLESIOM.

C Opyroi CTOPOHbI M B Cryyae, Koraa KpoBns yknagbiBaeTcs
Mo Takon TEXHONOrMK HeGOoMbLUMX CEKTOPOB, OCTaeTcs npobnema
NUWHeR Bofbl 43 YKNOHOOGPA3ytoLEro Cros, KOTOpYK Takxe
APYTUM TEXHOMOrMYECKUM METOAOM MOXHO YAQnUTb U3 CROEB, HO
BCE 9TO 3a CYET CPOKOB BbINOMHEHNS pabOoT 1 CTOMMOCTM MO3NLMNA
MSIOCKOMN KPbILLK B LLESIOM.

Mexgy Tem aktop, Ha KOTOpbIW, MOYTU HEBO3MOXHO
noBMuATb, NpeAcTaBnsieT coboit BMaxHOCTb BO3gyXa B Xofe
npom3eoAcTea pabot. W, noka Ha nepBblil B3rMsA, €ro MOXHO He
NPUHAMATb BO BHUMaHWe, OH  HEPEAKO, B KOHEYHOM WTOre,
BUSIET HE TOMBbKO Ha TEPMOM30NSALMOHHBIE XapaKTEPUCTUKK, HO U
Ha [O0MNroBEYHOCTb MIIOCKOW KPbILLK B LIENOM.

MpeanonoxumM, Hanpumep, YT0 TepMOU3OMNSALMOHHBLIA CHOW
BbINONHSETCS W3 KECTKOM MUHBATBLI HA MIOCKO Kpbille 00bekTa
pasmepa 25x40 m, npubmmautensHo 1000 m2. Ecnn nogpsiauvk B
cyTku yknagbisaeT 200 M2 0fHOMO COS NIOCKOW KPbILWK, W, eCru
Kpblla MMEET TONMBbKO 5 CroeB, eMy HYXHO 25 pabounx aHen,
nmbo 30 kaneHOapHbIX AHed, 4TOObl 3aKOHYUTL BCIO MO3WLMIO.
Mpu ycnosum, 4To B TeyeHne Bcex 30 gHel npoms3BoacTea paboT
€ro conpoBoxaaeT ygaya (He Oblio HA OFBHOTO AHS UIK HOUM C
LOXKOEM, NULIHAS BMara 13 yKrMoHoobpasytoLero cnos He nonana
B MWHBATY W T.NM.), AOCTATO4HO TOrO, YTO B NEpPUOA NPON3BOACTBA
paboT BRaxHOCTb Bo3gyxa Obina Gorblue MUHUMANbHOW, YTOBbI
nosiBunacb npobnema 3aKpbiTOA NMULHEN Baru B KOHCTPYKLWW
MIOCKOM  KpbliM B TEPMOMW3OMSLMOHHOM  CHOE,  MEXay
Napom3onsALMEN CHU3Y 1 TMAPOU3ONSLIMEN CBEPXY.

YuutbiBas 10T akT, 4to 1% Bnarv B MuHBaTe Gonee Yyem Ha
20% yMeHbLUaeT ee TepMOU30NSALMOHHbIE CBOCTBA, €Cn 06beM
3aKpbITOro Bo3ayxa B MuHBaTe 80% v ecnu BNaxHOCTb BO3AYXa,
ckaxem 80% (04eHb YacTo aTa BaxHOCTb ObiBaeT M [0 96% BO
BpEMS  OYepefHblX NETHUX  AoXaew B bonblunHCTBE
KNUMaTUYECKMX  30H),  MPOUCXOAUT, YTO  MexXgy  Crosmu
Napou3onaLmM1 U rMapon3oNALMN OCTaeTCs 3aKpbIT BO3AYX C 64 %
Bnarn. [locne napbl LWKMOB 3aMOpaxuBaHWS-OTTanBaHus,
pesynbTaT  Bcerja TOT  Xe  Cambli  —  paspylueHue
TEPMOU3ONSLMOHHOMO W, CMEeAoBaTENbHO, MMAPOU3OMALNOHHOIO
Crosi, HECMOTPS Ha XOPOLLEE KaYeCTBO MX YKIaAKM.

OfHUM 13 pelueHnn 3Toi NpobremMbl SBMSETCS MOHTaX
NaponpoH1LaeMon MAPOU3ONALMM, KOTOpas nponyckaeTt Bnary
CHM3y, a He nponyckaeT Bogy cBepxy. [laponpoHuuaemas
rmopomsonaums  (C Xopowlei naponpoHULAeMOCTbio) 0BbIYHO
[0poro cTtout 1 TpebyeT LOMOMHUTENBHOMO 3aLUUTHOTO CHOS,
YUNTbIBAS €e HEYCTONYMBOCTb Ha MEXaHUYecKyt Harpysky u
npsIMOe CONMHeYHoe uanyyeHne. Ho, Ha CErofHAWHUA [eHb,

4.

YknagplBaHue «ropusoHTansHoe» Cumnponut Clb-
60 6nokoB TonwmHoN 120 MM, C BKNaApILLamm n3
neHonnacta wwupuHon ot 100 mm go 120 mm.

MoHTax  cuctembl Tpy6 ans 9Bakyauuu napa
(cbmtorapka) coenaHHbIX M3 NONMMITUNEHOBOI TPYObI
gnametpom 50 MM, KoTOpas BCTaBfeHa B
nonuatuneHosylo Tpyby auametpom 100 mm, ¢
MPOCTPAHCTBOM ~ MEXZY HUMM  3aNONHEHHLIM
CumnponuTom.

MoHTax
(cbmtorapka) coenaHHbIX M3 NONMMITUNEHOBOI TPYObI

cuctembl TpyG Ans 3Bakyauuu napa

gnametpom 50 MM, KoTOpasi BCTaBfeHa B
nonuatuneHosylo Tpyby auametpom 100 mm, ¢
NPOCTPAHCTBOM ~ MEXAY  HUMW  3arOfIHEHHbIM
CumnponuTom.



Takoe pellueHne HaaexHo no OTHOLUEHUIO Ha qDyHKLI,MOHaJ'IbHOCTVI
1 A0NroBe4YHOCTU NNIOCKUX KPbILL.

Mexgy Tem, B Cny4asix WCMONb30BaHUS MapoMpOHULAEMON
MMAPOM3ONISLMN, HYXHO ObITb O4YEHb OCTOPOXHBIM W YBEPEHHBIM
npexze BCero B ABYX (hakTopax:

- 4T0  MapONpOHMLAEMOCTb  TakoW  rApPON30NALMN
[0CTaTO4Ha, YTOObI MPOMYCTUTL BECb Map U3 HWKHUX
CrIoeB paHblue, YeM TOT Xe caMblif Nap nog AaBNeHneM
OTKINEUT MMAPON30NALMI0 C HUKHETO CIOSt — OCHOBAHMS,
NpoM3BOAS CHayana ny3bipu, a 3aTeM W Bbi3biBas
NpoTeYkM (4TO MO npaBuny GbiBaeT B cryyasx, korga B
TeYeHWe nponsBofcTBa paboT aTMocdepHas Boga
rnonagaeT B HKHUE Cow) u;

- YyToObl 3aWMTHBIA CNOW, KOTOPLIN YKMadblBAaeTCs Hapg
MaponpoHNLL@eMoit  rMaponN3oNsLMEN, TaKkKe XOPOLLO
nponyckarn nap, Kak 7 naponpoHuLaemas
TMOPOM3ONALMS, KOTOPYID OH 3allMLiaeT, C OfHOW
CTOPOHbI, @ C APYro CTOPOHbI, 4TOObI 3TOT Crioit umen
MPOYHOCTb Ha paspylleHne B Chnyyasx, Korga BOfAa,
KoTopasi MPOXOAWT Yepe3 Hero W 3afdepxuBaeTca Had
MaponpOHULLaEMO TMAPON3ONALMEN B ClyYasx Peskoro
nepenaga Temnepatypbl NEPeXoauT B COCTOSHUE Nbaa.

Cnepyiowee n ropasgo 6onee valwle npuHUMaeMoe
pelleHne COCTOMT B MOHTaxe Tpy® pnns oTteoga napa
«riiorapkn» M3 TEPMOW3OMALMOHHOTO  Cfosl,  KOTopble
pacnpefenstoTcs no BCel NOBEPXHOCTU Kposnu. Mexay Tem, B
npakTuKke CyllectyeT npobnema TOYHOMO pacyeta PaccTOSHWA
Mexzy «dorapkammy, y4uTbIBas, YTO OCHOBHbIM YCIIOBUEM Mpu
WX  TMPOEKTMpPOBaHWW  sBnsieTcd  TpeboBaHue,  4TOObI
COMPOTUBMIEHWE  TOPW3OHTANbHO  ABWKEHWO Napa  vepes
TEPMOU3ONSLIMOHHBIN CIIOM Ha paccTosiHUe (KOTOpoe M3MepseTcs
B MeTpax), Obino MeHblle COMPOTWUBMEHMS MpU BEPTUKASbHOM
OBWKEHWW Napa 4yepe3 Cron TepMmouonsuuu no ee TOMLMHE
(koTOpas U3MepseTCs B CaHTUMETPaX), YBENMYEHHbIM 3a aaresunio
rMOPOU3ONALMOHHOMO  CMOS K OCHOBaHW, M 93T0 BCE B
3aBWCMMOCTM OT TemnepaTypbl BO3ayxa, AEUCTBUS MPAMbIX
COMHEYHbIX Jy4el, aTMOCEpHOro AaBneHus,  BIaXHOCTU
Bosayxa 4 T.n. [lpu atom Hambonee w4acTble paspyLUeHMs,
KOTOpbIE NOSIBASIOTCS Y TaKUX CUCTEM 3aLLUMTbI NAPONPOHULIAEMON
rMopou3onauMM  OT BO3AENCTBUS Napa U3 TePMOU3ONALMOHHOIO
Crnosi, NPOUCXOAAT MO BYM OCHOBHbIM MPUYMHAM (BKNKYas Bce
BbITEKAIOLLME 13 3TOr0 NOCNEACTBUS):

- nmbo mexgy  «drnorapkamu»  ChMWKOM  6onbluoe
paccTosHME 1 Takum 0b6pa3om, map B CBOEM AEACTBUM
ropasgo  paHblue OTKNEWUT ruapoU30NALMOHHBIA Croi ¢
OCHOBaHUsl, ABWrascb BBEpX, Y4em OH OyadeT yadaneH
yepes (briorapky, ABUrasicb ropU3OHTANbHO Yepes Crom
rMapomsonaLnm;

- nubBo paccTosHNe Mexmy «drorapkamiy - CrMLKOM
MarneHbkoe, TakuM 00pasoM, M3 KpbIW MPaKTUYecKU
MoNy4aeTcsi «CUTO» - 3TO MPUBOAUT K JIOTUYHBIM
MocreacTBusM, YTO MMEHHO Ha 3TUX MecTaX, [ae
rMAPOU3ONALMS YKNaabIBAeTCs BOKPYr «driorapku» 1
NOAHWMAeTCs MO  HEeW, MPOUCXOAUT  paspyLueHue
MMOPOM3ONSLUMM U NpoTeyka Bogbl, Jwmbo  npu
BO3JENCTBMN MpoLecca  3aMOpaXvBaHUS-OTTanBaHUS,

7. MoHTaX TOHKO apMaTypHOi (JOPOXHOW) CETKN Hafg
M3 nnexko.

8. 3anuBanue crnos GeToHa unn - Cumnponut
MOHOMWTa, B 3aBUCUMOCTM OT  TEPMUYECKMX
YCIOBUA W HECYLLER CnocoBHOCTU  KPOBESBHOM
NAUTHI.

9. MoHTax «wwankuy» Ha cuctemy Tpyb 4ns asakyauum
napa (crniorapky), kotopas He  no3sonset
aTtMocepHbIM 0cagKam nonacTb BHYTPb TPyObl.



nmbo no NnpuU4YnHamMm cxopa cCHera, BO30eiCTBMS BETpa,
MeXaHN4eCKux I'IOBpe)K.Cl,eHVIVI nT.n

Cnepyer 0cobo nogyepkHyTb, 4TO Heobxogumo ObiTh
OCTOPOXHBIM M MpU OMpeAerneHnn Hecylen cnocobHOCTU BCex
CUCTEM YTENSEHUs NNOCKMX KPbIl, B KOTOPbIX MMEeTCs MUHBaTa
WK MEHONNACT B Ka4yeCTBE TEMMOM3ONALMOHHOMO Crosi, TaK Kak
Hecyllas CnocobHOCTb  3TUX  yTENnIWTenewW, YykasaHHas B
kaTanorax  npousBoguTenen, onpefeneHa npu  10%-oi
pecdopmauum ytennutens. Mcxoas w3 3TOr0 NPOEKTUPOBLLMK
[OmKeH OblTb yBEpeH B TOM, YTO [MAPOM3ONAUMS, KOTopast
3anpoekTUpoBaHa Hag yTennutenem, He GyaeT noBpexaeHa npu
Takux 10%-x geopmaLmsx yTennstowero cnosi, 0cobeHHo Bo3ne
napaneToB, BOPOHOK, «hIiorapok» W Apyrix BbICTYNOB HA KPOBIE.

CuMmnponuT cuctema BEHTUIMPYEMOWM MMOCKOW KPOBMM
obecrneynBaeT 3Bakyauuio napa 13 TePMOM3ONSLMOHHOM Crosi B
LienoM BO BCEX BbILIEN3NOXEHHBIX CIy4asX, U B KOHEYHOM WUTOre
MHOTOKpPaTHO YBENIMYMBAET [AONTOBEYHOCTb TMAPOM3ONALMM 1
MAOCKOM KpbIlKM B Lienom. MMpu aToM npu Harpy3ke kpoenu 6onee
3500kr/m2 ycaakm BceX CNOEB COCTABNSIOT MEHee 1MM, B LIENOM.

CumnponuT cucTema BEHTUIMPYEMOM NMOCKOW KPOBMM
MOMHOCTbI0 3ab(PeKkTMBHA M TaMm, rAe B APYrUX CucTeMax
CYLLEeCTBYIOT OrpaHWYeHWs, BMNOTb A0 HEBO3MOXHOCTW WX
NPUMEHEHUs,,  Kak,  Hanpumep, Yy  MMOCKMX  KpblL
TMAPO3NEKTPOCTaHUMA,  TENmoCTaHUuMid, B rOpSYMX  Liexax,
aksamapkax M Apyrux 3akpbiTblx 6acceiHax wnu pesepsyapax C
TENMON BOAOW, W HA BCEX OCTaNbHbIX MeCTax, rae nog niuToi
MOKPbLITUST MMEETCS BbICOKas Temnepatypa (6onee50°C), nnbo
BbICOKas BMaXXHOCTb BO3ayXa MOA MANTON MOKPbITUS (6onee
90%), nnbo BCE BMecTE.

B saBucumoct ot R Tpebyemoro nnockod Kpbilwm
(onpeneneHo KNMMaTUYECKUM PETVIOHOM, Ha3HaYeHUEM 3AaHus Y
ycnosusmi  akcnnyatauuu), Cumnponut  Bnoku,  KoTopble
YKNagblBaloTC B KayecTBe TepMOM30NAUMM W OJHOBPEMEHHO
cnos [Ans 9Bakyauwu napa, MoryT ObiTb «6e3» wuim «c»
BKNagbllamu, B OQMH UNK ABa psga. Takke, B 3aBUCMMOCTU OT
TpebyembIX YCMOBWA MO FOPKOYECTU KPOBAM BKNadbiwy MOryT
BbITb 13 neHonnacta (1) unm u3 Cumnponut moHonuta (Hr).

dotorpadmn, nNpousBedeHHble B Xode MNpOM3BOACTBA
paboT no Bo3BeAeHU0 CUMNPONMT CUCTEMbI BEHTUAMPYEMON
YTEeNneHHoW  NMOCKOW  KPOBMM  Haj  MPOWU3BOACTBEHHBIM
nometyeHnem B Mockse, rge no TeNNOTEXHWYECKUM pacyeTaMm He
ObIf1 HYXXeH BKNagblL, NokasaHbl B MpUnoXeHUN.

Hecywas cnocobHocTb kpoBnM 13 CUMMPONKT CUCTEMb
ucnbiTaHa NabopaTopHO M NpUBEeHa OTAENBHO.

/cnbiTaHns Ha OTHECTOMKOCTb CrIOEB KpoBau CumnponvT
CUCTEMbI UCMbITaHa NabopaTopHO M NpUBEAEHA OTAENBHO.

Cvmnponut  cucTema BEHTUNMPYEMO KpoBMU
3anaTteHToBaHa  kak W300peTeHMe W Kak hyHKLUMOHamNbHas
ciCTeMa B KayecTBe MONe3HON Mopenu.

10. MMpogonbHbin BUR  «dbriiorapku», 0e3  HapyxHOM
TpyObl Ha HWKHEN YacTu (ans Toro, ytobbl GbiNo
BMOHO 3anonHeHne CUMMpONNTOM  MEXTPYBHOro
npoCTpaHcTBa.

<

11. TlonepeyHoe ceyenne M3 Tpyb6 Ans 3Bakyauum
napa:

- BHyTpeHHss M3 Tpyba anametpom 50 Mm
- HapyxHas 13 Tpyba gnametpom 100 Mm

12. MexTpybHoe npocTpaHcTBo 13 TpyObl AnameTpom
50 mm 1 guametpom 100 mm 3anonHeHo Cumnponut
MOHOIUTOM.
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dororpahun
Nno BO3BEGACHULO
CUMDPLNNT cHMeTeMbl
BEHTUNUDYEMOHN
yTenneHnon
NNOCKON RpOBNN
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R [5] m2°C/BT:
K [=] B1/m2°C:

v [=]:

D24 [=] W/(m2°C):
t1[=]°C

R[] £B:

q [5] kr/m2;

_®
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OBO3HAYEHHUE TENMO-3BYKO-®UINYECKNX XAPAKTEPUCTUK :

Tepmuyeckoe ConpoTMBEHWE Tennonepeaaye KOHCTPYKLNMA
TennoTexHuyeckut koaduLUMeHT

Jethss crabunbHocTb

TennoemkocTb

KomdopTtHOCTL

3BYKOM30MALIMA KNaaKi

Becb kBagpaTHOro metpa BMecte ¢ XK/b nauTon nepekpbITus

KPOBNA CBK-1| 8124

R =3.2319 m’KIW
K =0.3094 Wim’K
1r= 286.7
D21 = 6.089 W/(m'K)
11,=18.22°C (= 20°C /fe=-25°C)
te.1 =-25.38°C
Rw = 63.78 dB
q = 539.28 kg/m’

Tenn. axens. nonnoTenoro Kapawas 207 cm, | © s | g ]
Tenn. 2EENE. NYCTOTENGNS KNpaRya 168 cm. TORNSPETYRA BOATYRS B NOMSSHHE

KPOBNA CBK-2 | 8-12-48

R = 3.4236 m’KIW

K =0.2921 Wim’K
tr= 307.0
D21 = 6.084 W/(m'K)
11 =18.32°C (1= 20°C /e = -26°C)
te.1 =-25.42°C
Rw = 60.81 dB
q = 547.03 kg/m’

Tenn. axens. nonnorenoro kapawas 240 cm, | © s | o# i
Tenn. 2EENE. NYCTOTENGNS KNpARYa 178 cm. TORNSPETYRA BOATYRS B NOMSSHHE
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KPOBNA CBK-3 |8-12-12-4c

R =5.1184 m’KIW
K =0.1954 Wim’K
1= 967.2
D21 = 7.499 W/{m*K)
t4 =18.88°C (1= 20°C /fe = .25°C)
te.1 =-25.61°C
Rw=61.47 dB
q = 565.89 kg/m*

Tenn. axene. NONHOTENSTO KApANYE 328 cm,
Tenn. sxpne. AyCTOTENGre KNpRMLE 265 cim.

KPOBNA CBK-4 | 8-12-12- 4n

R = 6.1041 m’KIW
K =0.1638 Wim’K
= 1392,

D21 = 7.799 W/{(nvK)

t1 =19.06°C (ti=20'C/te=-26C)
te.1 =-25.67°C

Rw=61.49 dB
q = 566.89 kg/m’

Tenn. aXENE. NONKOTENOTS KAPNRYE 391 cm.
Tenn, axewe. NycToTERGrO KnpnRYa 317 ¢m.

KPOBINA CBK-5 |8-12-12- 4Hr

R =5.7296 m’KI/W

K=0.1745 Wim'K
1r= 1596.
Dz1 = 8.105 W/{m7K)
11 =19.00°C = 20°C /o= . 26°C)
te-q =-25.65°C
Rw = 61,60 dB
q = 573.66 kg/m’

TENN. 3KERE. NONHOTENOTO KApANYS 367 om,
Tenn. 2KBNE. NYCTOTRNGIC KNpIMYA 208 cm.
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KPOBNA CBK-6 | 8-12-4

R = 3.9673 m’KIW

K =0.2521 WIm’K
= 289.1
D24 = 4.829 W/(m?K)
t1 =18.55°C (ti= 20°C /te = -26°C)
te-1 =-25.49°C
Rw = 49.57 dB
q = 158.68 kg/m?

Tenn. akBME. NONHOTENOro KApNMya 254 cm. |

Tenn. akKBMB. NycToTeNoro KMpnh4a 206 cm.

KPOBJIA CBK-7 | 8-12-4n

R = 4.1617 m*KIW

K = 0.2403 W/m’K
= 3334
D24 = 4.824 W/(m?K)
t1 =18.62°C (ti= 20°C /te = -26°C)
te-1 =-25.52°C
Rw =40.32 dB
q = 166.43 kg/m?

Tenn. 3KBMB. NONHOTENOTO KApNAYa 266 cm.

Tenn. 2KBHB. NYcTOTENOro KHpNhya 216 cm.

TemnepaTypa BO3[yXa B NOMELIEHWH

12



KPOB/A CBK-8 [8-12-12-4n

R = 5.8597 m’K/W

K =0.1707 Wim’K
1= 1050,
D21 = 6.226 W/(m?K)
11 =219.02°C f1i=20°C /10 = -26°C0)
te.1 =-25.66°C
Rw = 47.38 dB
q=129.13 kg/m?

Tenn. aKens. nonkeTenoro Knpansa 375 cm.
‘Tenn. 3kBRE. NYCTOTENOrD KMpRAea 305 cm.

KPOBIA CBK-9 |8c-12-12-4hr

R =6.4632 m’KIW
K = 0.1547 WIm’K
= 1793,
D2 = 6.826 W/(m?K)
11 =19.11°C f1i=20°C /1o = -26°0)
te.q =-25.6
Rw = 47.87 dB
q = 136.90 ka/m?

Tenn. IKEAB. NONKOTENOTO KAPANYA 414 cm.
‘Tenn. akBRE. NYCTOTENOMD KNpRRYa 336 cm.

KPOBNA CBK-10 |8n-12-12-4n

R = 6.8437 m’K/IW
K = 0.1461 WIm’K
1= B37.0
Dz = 6.524 W/(m?K)

14 =19.16°C (1i=20°C /1o = -26°0)
te-q =-25.71°C
Rw=47.87 dB

q=130.13 kg/m?

Tenn. 3KEE. NONKOTEROTO KAPMRYA 438 cm.
‘Tenn. 3kEnE. NYCTOTENOrD KNpRNa 356 cm.

k
|

b
|
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UMK

MK NHCTUTYT
mMaTtepuanoB
N KOHCTPYKLUUI

TenedoH: (011) 32-70-152
(011) 32-18-505
Tenedakc:(011) 33-70-253

CTPOUTENbHbLIN GAKYNLTET
BENMPAOCKOIO YHUBEPCUTETA

BynbBap kpansa Anekcangpa A.73
Ten/dakc (011) 33-70-083
Tenedpakc(011) 33-70-223
BaHk. cyeT: 40803-603-0-4004314

3AKASYUK: CUMITPO
MpeanpusTve No MHXUHUPUHIY, KOHcanTuHry n obopoty [0.0.0.,

r.benrpaa, Boesoge Ctene 4.251

OTYET

NCIbITAHNA CUMMPOITNT CUCTEMbI ANTA TENNOU3OoNAUNU N YOANEHNA

MAPA C MNMINOCKMX KPbILU

(3akntoyeHue BbIOAHO Kak YacTb Hay4HO-MCCreaoBaTeNbCKOro NpoekTa
«WcecnepoBaHns 0OCBOEHMS M NPUMEHEHNSI COBPEMEHHbIX MaTepuaroB U U3AENUiA B CTPOUTENBCTBEY)

Pykosogutenb NHctutyTa MMK

npod. Ap. AywaH HangaHosuy. guns. UHX. CTpouTens

HekaH CtpouTtenbHoro dakyrnbTeTa
npod. Ap. AnekcaHgp LiBeTaHoBuY, OUNN. UHX. CTpOUTENDb




CTPOUTENbHbLIN GAKYNLTET
BENMPAOCKOIO YHUBEPCUTETA

HMK MK NHCTUTYT
mMaTtepuanoB
N KOHCTPYKLMI

BynbBap kpansa Anekcangpa A.73
TenedoH: (011) 32-70-152 Ten/dakc (011) 33-70-083

(011) 32-18-505 Tenedpakc(011) 33-70-223
Tenedakc:(011) 33-70-253 BaHk. cyeT: 40803-603-0-4004314

Mo ctatbe 15 n 18 3akoHa o cTpoutenscTBe 06bekToB (CryebHbin rnacHuk Pecny6nuku
Cepbun, Ne 44/95) BbigaeTcs

YOOCTOBEPEHUE
UT0 coTpyaHuKkn MHCTUTYTa MaTepurarnoB U KOHCTPYKUMIA Npu CTponTensHOM dakynbTeTe
Benrpaackoro yHuBepcuTeTa:

1. Tpod. op. Muxannom MypaBneBbIM. AUMNI. UHX. CTPOUTENb
(oTBETCTBEHHOE NULIO MPU UCTNBbITAHUN)

2. Tpod. ap. Oparuuen NeBTWY, AWM. UHX. TEXHOOT

3. AccucteHt Mp. Jumutpue 3akny, gunn. MHX. CTpouTenb

narotosunn TEXHUYECKYHO OOKYMEHTALMWIO, a nmeHHo:

OTYET
NCIbITAHNA CUMIPOJTINT CUCTEMbI ANA TEMNNOM3O0NALNA
N YOANEHUA MAPA C NMINOCKMX KPbILL

Hactoswasa AOKyMeHTauunAa U3rotoerieHa B NOJIHOM COOTBETCTBUU C Tpe6OBaHVIeM 3akasunka n
CTaTbAMU BblILLUEYNOMAHYTOIO 3akoHa.

Benrpag, noHb 2004 r.

Pykosogutens NHctutyta UMK
Mpodp. Op. Oywan HangaHoBuY. ANNN. UHX. CTPOUTENb

HekaH CtpouTensHoro dakynbTeTa
Mpodb. Op. Anekcanap LiBeTaHoBUY, AWM. UHX. CTPOUTENb




OTHET

NCIbITAHNA CUMMPOJTINT CUCTEMbI ANA TENNOU3ONAUNU N YOANEHNA
MAPA C MNMINOCKMX KPbILL

1. OBWMWE OAHHbIE:

11, Sakasumk CUMIMPO - MNpeanpusatue no UHXUHUPUHTY, KOHCANTUHTY U

obopoty OO, r. benrpag, Boesoge Ctene 4.251
1.2. VicnonHuTen ucniraHms: CtpoutenbHbii dakynbTeT yHMBepcuteTa B benrpage -
UHCTUTYT MaTepmanoB n koHcTpykuun (MMK), Bynesap
Kpansa AnekcaHgpa 73, 11000 benrpag
1.3, OBbekT ucnbiTaHus: Wcnbitanmne nosegeHna CUMIPOJINT CUCTEMbI ans
Tennousonaunm n yganeHns napa ¢ nnockux Kpbiww npu
Harpyske
1.4. Buauspenms: CUCTEMA nony4eHa kombuHauunen gyx 6rokos CIMNbC-60
(pasmepom 60x12x19 cm) ¢ oTBEPCTUAMMU, 3ANOSTHEHHBIMM
BKragbllamu u3 neHonnacta u CuMnponuT ogHOCHONHOWN
nnuton gns ytennenna COMM3 (TonwmHon 3 cm) n3
CvmMmnponuTa — 3anaTeHTOBaHHOrO ferko-arperaTHoro
KOMMNo3nTa, N3roToBfEeHHOro Ha OCHOBaHUM LieMeHTa, BoAbl,
wapukoB neHonnacta (ANC) n cooTBeTCTBYHOLWMX A06ABOK
1.5 Astop CUCTEMbI DTech MunaH JeBud — reHepanbHbI AUPeKTop hUpMbl
«CUMIPO» yn. B.Ctene 251/49 Benrpap
Mpe3ngenTt pupm «JTACUC HT», « CUMIMPOTEPM» n
«CUMNPOCTPOW» B Poccun

[aHHoe wucnbiTaHMe npoBegeHO B pamkax pgoroBopa Ne92120/3 ot 14.11.2002 r.,
3aKnyYeHHoro mexay dgpupmon «CMMIpo» U CTpouTenbHbIM QaKynbTeTOM YHMBEpcUTeTa T.
benrpaga ¢ uenbko peanusaumm npoekta «lccnegoBaHMsi OCBOEHUS M MPUMEHEHUS
COBpPEMEHHbBIX MaTepuarnoB W u3genuin B CTPOUTENBbCTBE», MNPOMUHAHCUPOBAHHOMO
MuHMCTEPCTBOM Hayku TexHonorum u passutus Pecnybnukm Cepbus.

2. NMPOBEAEHHBLIE NCIbITAHNA:

MpoBeaeHHbIMU NCNBbITAHUSIMU OXBa4eHO NOBeAEHME NPU Harpy3ke, Kak OTAENbHbIX
anemeHToB Cuctemsl, Tak u uenon CUMMPOJINT CUCTEMBbI ansa Tennonsonauum 1 yoaneHus
napa ¢ NiIoCKMX Kpbil. BbiNo ncnbiTaHo YeThipe XapakTepHbIX TUNOB 06pa3yoB, B TOM YMCIE:

- ucnblTaHne 6noka CMNBC-60 (pasmepom 60x12x19 cm) 6e3 BCTaBOK U3 NeHonnacTa;

- ucnbiTaHune 6rioka CI1B-60 (pasmepom 60x12x19 cm) ¢ BKnagbilwamu u3 neHonnacTta,
YCTaHOBIIEHHbIMW B OTBEPCTUA CpeaHen Yactu 6noka;

- ucnbitanne CUMMPOJIUT ogHocnonHon nnutel ans ytennenna (COMM3) TonwwmHon 3 cm;

- ucnbitaHne CUCTEMBbI, koTopasi cCOCTOUT N3 Tpex ropu3oHTarnbHbIX CIIOEB, YTO
cocrtansoT asa 6noka CMNBC-60 ¢ yctaHOBNEHHbIMUY BKNaAbILLaMn 13 neHonnacra u ogHa
nnuTta COl13, Kak 3T0 yka3aHo Ha puc. 2

Ha puc. 1 nokaszaH Cumnponut 65ok CINBC-60 (koTopblin B cpefHen Yyactu uMeeT Asa 60nbLUmX
BEPTUKamNbHbIX 0TBEPCTMS) 1 CMMNPONUT ogHocnonHaa nnuta gns yrennerduns COIT 3.



Puc. 1
Cumnponut 6nok CINBC-60 (a) u CumnponuT ogHocnonHas nnuta anga ytennexdmsa COlM3 (B)

Bknagbiwmn, koTopble O6bInn NCNoMNb30BaHbl A8 3anofHeHNs ABYX cpeaHnx 6onbLumnx
OTBEPCTUI, BbINM CPpe3aHbl N3 NEHONNAcTa NNOTHOCTbI0 30Kr/M™

Ha pucyHke 2 moxxHo yBuaetb, 4To CUCTEMA cdopmmnpoBaHa Takum 06pas3om, YTO Y HUXKHEro
psga OnokoB BKMadbilW M3 MeHonnacTa 3anofiHAT TONbKO MOMOBUHY OObema cpeaHux
SonbLUnX 0TBEPCTUIA, YTO obecneyunBaeT yganeHune napa ns CUCTEMbI.

C Opyroi CTOpoHbl Y BEPXHEro psiga GrokoB BKNaAbIWK U3 NeHomnnacta NosfiHOCTLIO 3anoNnHA0T
OTBEPCTUS.

Puc. 2.
CUMMPOJIUT CUCTEMA pnsa Tennovsonauumn n yganeHnsa napa ¢ niocKMx KpbiLw.



3. CMNOCOB N PE3YJIbTATbI NCIbITAHUA:

McnbiTaHne Bblle W3NOXEHHbIX XapaKTepHbIX TMNoB obpasuoB — anemeHToB Cumnponut
Cuctembl 3a Tennous3onAuMio M OTBOA Napa C MAOCKMX Kpbilw MPOU3BEAEHO COrflacHoO
ANCNo3nummn, ykasaHHom Ha pucyHke 3. Kak BMAHO, NPOBEAEHO MCMbITAHWE Ha cxXaTtue, npuyem
3a onpepeneHHble ypoBHM cunbl P, ¢ nomowbto npormbomepos U-1, U-2, U-3, U-4 Gbinu
namepeHbl gedopmMaumm — BepTuKanbHble NPornbbl yrnoBblX Toyek obpasuoB. [Mpu aTOM
kpome cunbl P (B daN) un BepTukanbHbix nporm6os U (B MM) Obinn BblMUCNEHBI U

COOTBETCTBYIOLLNE AaHHbIEe NpoyHOCTM G (B MIa).

Puc. 3.
Ouncno3numa ncneitaHna CUCTEMbI

PeaynbTaThl NpoBeAEHHbIX UCNbITAHWIA, B Ka4eCcTBe cpeaHero apnmMeTn4ecKkoro OTAeNbHbIX
TMnoB o6pasLoB, NpuBedeHbl B Tabnuuax 1, 2, 3, 4.

OcTtanbHble ¢)0Torpacbl/||/|, npounsseeHHble B Xoge ncnbltaHnda, npuBeneHbl B rlpVIJ'IO)KeHVII/I.



Tabnuua 1.

PeaynbTtaThl ucnbitaHna 6noka CrMNbC-60 (pasmepom 60x12x19 cm)

6e3 BKnagblLLeln U3 neHonnacra.

% - H:;;();K»;i:ge HaHHble Ha npornbomepe Pawmua(;;n)nepeuun B:;%%?ﬁa‘;{;}e
§ P ) MecTo namepeHus (Mm)
daN MIlIa Ul (U2 (U3 | U4 | A Ay A3 Ay U
0 0 0058 | 0029 | 0180 | 0163 - - - - -
50 0.004 0050 | 0018 [ 0173 | 0154 | 0.08 | 0.11 | 0.07 | 0.09 0.09
100 0.009 0038 | 2498 | 0163 | 0142 | 0.20 | 0.31 | 0.17 | 0.21 0.22
150 0.013 0022 | 2477 [ 0151 | 0130 | 036 | 0.52 | 0.29 | 0.33 0.38
200 0.018 0020 | 2474 [ 0149 | 0114 | 038 | 0.55 | 031 | 0.49 0.43
I 250 0.022 0012 | 2464 | 0140 | 0097 | 0.46 | 0.65 | 0.40 | 0.66 0.54
E 300 0.026 0001 | 2452 | 0128 | 0087 | 0.57 | 0.77 | 0.52 | 0.76 0.66
g 350 0.031 1991 | 2442 | 0117 | 0077 | 0.67 | 0.87 | 0.63 [ 0.86 0.76
E 400 0.035 1981 | 2431 | 0107 [ 0068 | 0.77 | 0.98 | 0.73 [ 0.95 0.86
2 450 0.039 1966 | 2416 | 0094 | 0054 | 092 | 1.13 | 0.86 [ 1.09 1.00
GEJ 500 0.044 1954 | 2401 | 0085 [ 0045 | 1.04 | 1.28 [ 0.95 | 1.18 1.11
600 0.053 1919 | 2360 | 0061 | 0023 | 1.39 | 1.69 | 1.19 [ 1.40 1.42
; 700 0.061 1839 | 2276 | 0007 | 1976 | 2.19 | 2.53 1.73 1.87 2.08
= 800 0.070 1748 | 2179 | 2452 | 1927 | 3.10 [ 3.50 | 2.28 [ 2.36 2.81
GEJ 900 0.079 1501 | 1905 | 2279 | 1773 | 557 | 6.24 | 4.01 | 3.90 4.93
I | 1000 0.088 1191 | 1475 | 1847 | 1354 | 8.67 | 10.54 | 8.33 | 8.09 8.91
§ 1100 0.096 0839 | 1082 | 1539 | 1047 | 12.19 | 14.47 | 1141 | 11.16 12.31
5 1200 0.105 0415 | 0778 | 1161 | 0771 | 16.43 | 17.51 | 15.19 | 13.92 15.76
“ 1300 0.114 0005 | 0318 | 0705 | 0220 | 20.53 | 22.11 | 19.75 | 19.43 20.46
o | 1400 0.123
L1 1500 0.132 JOM JOM
1600 0.140
1700 0.149
1800 0.158
1900 0.167
2000 0.175
3000 0.263

(Mpvmeyanve: 0,035 MMa = 3500 kr/m?)




Tabnuua 2. PesynbTaThl ucnbitaHus 6roka CMNBC-60 (pasmepom 60x12x19 cm)

C BKnaabllamMmn u3 neHonnacrta, yCtaHOBJIEHHbIX B donbLune oTBEepCTUA

B cpefHen YacTtu 6roka

(NMpakTuyeckn He NpomsoLno noma obpasua)

HanpsokeHue [aHHble Ha BepTtukanbHbie
3 Ha cxaTne npornéomepe PasHuua nsmepeHus nedopmaumn —
§ Curna 9 MecTo nsmepeHust (tana) nporvGs!
8 P (Mm)
daN MIla Ul U2 U3 U4 Ay As Az Ay U
0 0 0435 | 2483 0121 0131 - - - - -
50 0.004 0432 | 2476 | 0115 0125 | 0.03 0.07 0.06 0.06 0.06
100 0.009 0430 | 2464 0109 0116 | 0.05 0.19 0.12 0.15 0.13
150 0.013 0428 | 2459 0104 0106 | 0.07 0.24 0.17 0.25 0.18
200 0.018 0421 | 2447 0090 | 0088 | 0.14 [ 0.36 0.31 0.43 0.31
' 250 0.022 0412 | 2438 0079 | 0074 | 0.23 0.45 0.42 0.57 0.42
S 300 0.026 0408 | 2431 0070 | 0062 | 0.27 [ 0.52 0.51 0.69 0.50
g 350 0.031 0397 | 2420 | 0059 | 0048 [ 0.38 | 0.63 0.62 0.83 0.62
E 400 0.035 0387 | 2411 0050 0035 | 0.48 0.72 0.71 0.96 0.72
g 450 0.039 0377 | 2401 0041 0023 | 0.58 0.82 0.80 1.08 0.82
o [ 500 0.044 0347 | 2370 | 0022 | 0001 [ 0.65 1.13 0.99 1.30 1.02
- 600 0.053 0321 | 2343 1997 1977 | 1.14 1.40 1.24 1.54 1.33
g 700 0.061 0290 | 2315 1968 1945 | 1.45 1.68 1.53 1.86 1.63
= | 800 0.070 0271 | 2297 1950 1922 | 1.64 1.86 1.71 2.09 1.82
i 900 0.079 0242 | 2276 1912 1882 1.93 2.07 2.09 2.49 2.14
§ 1000 0.088 0208 | 2246 1867 1827 | 2.27 2.37 2.54 3.04 2.56
2[ 1100 0.096 0173 | 2214 1825 1775 | 2.62 | 2.69 2.96 3.56 2.96
g 1200 0.105 0145 | 2193 1800 1745 | 290 | 2.90 3.21 3.86 3.22
; 1300 0.114 0111 | 2160 1773 1710 | 3.24 | 3.23 3.48 421 3.54
o | 1400 0.123 0067 | 2122 1744 1674 | 3.68 | 3.61 3.77 4.57 3.91
. 1500 0.132 0028 | 2093 1715 1640 | 4.07 3.90 4.06 491 4.24
1600 0.140 2471 | 2050 1677 1590 | 4.64 4.33 4.44 541 4.70
1700 0.149 2438 | 2024 1657 1564 | 497 | 4.59 4.64 5.67 4.97
1800 0.158 2384 | 1979 1624 1520 | 5.51 5.04 497 6.11 5.41
1900 0.167 2343 | 1942 1600 1490 | 5.92 5.41 5.21 6.41 5.74
2000 0.175 2289 | 1897 1560 1445 | 6.46 | 5.86 5.61 5.71 5.91

(Mpumeyanue: 0,035 MMa = 3500 kr/m?)




Tabnuua 3.PesynbTtaThl ucnbiraHna CumnponuT ogHOCNoNHON NnuTbl Ans yrenneHust (COI3)

3 Higpé';(ae:mmee flatHbie Ha nporbomepe Pa3Huua n3amepeHus nBeeg)LMpKl\::Ja-I:::i
§ Cuna 9 MecTo n3mepeHust (w) nporvGe!
8 P (Mm)
daN MlIla Ul U2 U3 U4 Ay Ay A; Ay U
0 0 0199 | 0042 0167 0136 - - - - -
50 0.004 0160 | 0014 0152 0116 0.39 0.28 0.15 0.20 0.26
100 0.009 0153 0009 0149 0112 0.46 0.33 0.18 0.24 0.30
150 0.013 0141 1997 0142 0104 0.58 0.45 0.25 0.32 0.40
200 0.018 0134 1991 0138 0098 0.65 0.51 0.29 0.38 0.46
250 0.022 0128 1984 0131 0091 0.71 0.58 0.36 0.45 0.52
300 0.026 0121 1978 0124 0083 0.78 0.64 0.43 0.53 0.60
350 0.031 0117 1974 0120 0078 0.82 0.68 0.47 0.58 0.64
| 400 0.035 0112 1970 0114 0072 0.87 0.72 0.53 0.64 0.69
- 450 0.039 0106 1964 0108 0064 0.93 0.78 0.59 0.72 0.76
= 500 0.044 0101 1960 0102 0058 0.98 0.82 0.65 0.78 0.81
Ol 600 0.053 0094 1952 0096 0049 1.05 0.90 0.71 0.87 0.88
© 700 0.061 0084 1944 0089 0040 1.15 0.98 0.78 0.96 0.97
= 800 0.070 0077 1938 0082 0032 1.22 1.04 0.85 1.04 1.04
=1 900 0.079 0071 1932 0077 0025 1.28 1.10 0.90 1.11 1.10
E 1000 0.088 0064 1925 0071 0018 1.35 1.17 0.96 1.18 1.16
=1 1100 0.096 0057 1918 0066 0011 1.42 1.24 1.01 1.25 1.23
I 1200 0.105 0052 1913 0061 0004 1.47 1.29 1.06 1.32 1.28
1300 0.114 0048 1909 0057 1999 1.51 1.33 1.10 1.37 1.33
1400 0.123 0043 1904 0053 1993 1.56 1.38 1.14 1.43 1.38
1500 0.132 0039 1898 0048 1988 1.60 1.44 1.19 1.48 143
1600 0.140 0034 1893 0045 1984 1.65 1.49 1.22 1.52 1.47
1700 0.149 0029 1889 0041 1980 1.70 1.53 1.26 1.56 1.51
1800 0.158 0025 1885 0038 1976 1.74 1.57 1.29 1.60 1.55
1900 0.167 0022 1882 0035 1972 1.77 1.60 1.32 1.64 1.58
2000 0.175 0018 1879 0032 1968 1.81 1.63 1.35 1.68 1.62

(Mpumeyanve: 0,035 MIMa = 3500 kr/m?)




Tabnuua 4. PesynbTtaThl ucnbitaHusa Cumnponut Cuctemsl Ang Tenfion3onsaumm n yaaneHus
napa gnsi NoCKMX Kpbil, KoTopas coctouT u3 aByx 6rnokos CIMNBC-60 ¢ Bknagbilwammn u3a

neHonnacta u ogHon nnntel COIlM3.

Hanpspkenve BepTukanbHble
a Ha ckaTne Rantbie Ha npornbomepe PasHuua nsmepenus aedopmaumm
@ | Cuna G (Mm) — nporuGsl
lél P MecTo namepeHus (M)
daN MPa Ul U2 U3 U4 Al Az A3 A4 U

0 0 0274 | 0080 0610 2251 - - - - -

50 0.004 0220 | 0022 0572 2216 | 0.54 0.58 0.38 0.35 0.46

100 0.009 0206 | 0008 0557 2198 | 0.68 0.72 0.53 0.53 0.62
E 150 0.013 0178 1976 0532 2174 | 0.96 1.04 0.78 0.77 0.89
8 200 0.018 0136 | 1946 0497 2139 | 1.38 1.34 1.13 1.12 1.24
@ [ 250 0.022 0074 | 1885 0453 2093 | 2.00 1.95 1.57 1.58 1.78
E 300 0.026 0042 | 1854 0426 2068 | 2.32 2.26 1.84 1.83 2.06
'(“U 350 0.031 1994 | 1808 0388 2030 | 2.80 2.72 2.22 2.21 2.49
g 400 0.035 1939 1757 0354 1991 3.35 3.23 2.56 2.60 2.94
E 450 0.039 1840 1661 0274 1912 | 4.34 4.19 3.36 3.39 3.82
o
S| 500 0.044 1754 | 1582 0209 1845 | 5.20 4.98 4.01 4.06 4.56
c
o 600 0.053 1561 | 1393 0044 1675 | 7.13 6.87 5.66 5.76 6.36
§ 700 0.061 1312 | 1155 1828 1453 | 9.62 9.25 7.82 7.98 8.67
(EIU 800 0.070 1115 | 0965 1648 1271 | 11.59 | 11.15 9.62 9.80 10.54
ﬁ 900 0.079 0660 | 0508 1216 0845 | 16.14 | 15.72 13.94 14.06 14.97
®
5 1000 0.088 0002 1854 0680 0213 | 22.72 | 22.26 19.30 20.38 21.16
[a1]
o
o
©
@)
L0
C
(@)
®©
X
o
|y
o)
®©
m
=

(Mpumeyanve: 0,035 MIMa = 3500 kr/m?)




Ha pucyHke 4 B pamkax guarpammbl rpadouydeckn nsobpaxeHsl Bce 4 3asucumoctn X — U
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0167 |
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0149 | /— )
0.140 | o

0132 | o i
0123 o
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0070 |
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0.053 | e
0.044
0.039
0.035
0.031
0.026
0.022
0.018
0.013
0.009
0.004

|
6 8 10 12 14 16 18 20 22 U (mm)

Puc. 4 narpammbl NPpOYHOCTb — BEpTUKanbHasa gedopmaums ansa scex 4 Tunos obpasyos —
anemeHtoB CUMITPOJIUT Cuctemsbl 3a TENNON30NALUIO U yaaneHue napa ¢ nrocKux KpbiLl.

(Mpumeuanwe: 0,035 Mra = 3500 kr/m?)

O603Ha4veHuns:
Bnok CINBC-60 6e3 BknaablLLen 13 neHonmnacTta

Bnok CINBC-60 ¢ Bknagbillamu n3 neHonnacra
CumnponuT ogHocrorHasa nnuTa gna yrennenus — COMM3
CvMnponuT cucTeMbl 4Nst TENNOU30NALMM U yaaneHue napa.

e



4. 3AKNKOYEHUE

Ha ocHoBaHWM pe3ynbTaToB, MOSTyYEHHbIX B XOAE BbllLEYyKa3aHHbIX WCMbITaHUNA, MOXHO
3aKnoUnTb, 4YTO UcnbiTbiBaemad CUMMPONIUT CUCTEMA ansa Tennovsonsumm u yganeHusi napa
C MNOCKMX KpbiW YyaoBneTBopsieT TpeboBaHWsAM Hecylleh CrnocoBHOCTM, a Takke, 4To
yCTaHoBreHHble Aedopmaummn Npu 4encTBun cunel P, koTopas cooTBETCTBYET SKCNyaTauMOHHbIM
Harpyskam, HaxoauTcsa B ONYCTUMbIX AN AAaHHbBIX TUMOB CTPOUTENbHbLIX 3NIeMEeHTOB pamkax. Mpu
3TOM Obina BuAHA Xopolwlas Koppenauusa Mexagy pesyrnbrataMy  MoslyYeHHbIX UCMblITaHWui
otgenbHblix anemeHtoB CUACTEMbI u pesynbtatoe wucneitannn CUMMPOJINT CUCTEMbI B
Lenom.

Ha ocHOoBaHWM NpuBEAEHHbIX Pe3ynbTaToB, NOSTYYEHHbIX B XOA4E UCMbITAHUS MOXHO Takke
3aKIIOYUTb, YTO BepTuKanbHble gedopmaumm CUMIMPOJINT CUCTEMbI gna tennomsonduun m
yaaneHuss napa C MIOCKUX Kpblll ANA CTaHOapTHbIX Harpysok (4o 500 kr/m?) B nopsake
HECKOIbKNX OEeCATKOB YacTen MM.

Ha ocHoBaHuM Bblle WM3MNoXeHHoro cregyeT, 4yto CUMMPOJIUT CUCTEMA pansa
TEeNsou3onNsAuMM U yaaneHuUsa napa C MJIOCKUX Kpbill YAOBNETBOPSAET YCTaHOBMEHHbIM
TpebGoBaHUAM ANA NPUMEHEeHUs Ha NNOCKUX KpbIax, NPU4YeM B KaXJOM KOHKPETHOM criyyae
cnenyet NpuaepXuBaTbCs PpeKOMeHdauumnm Npon3eBoanTens.

3aknto4YeHne cocTaBUMK:

1. Mpod. ap. Muxanno Mypasnes. unn. UHX. CTpoOUTESb
(OTBETCTBEHHOE NULIO NMPU UCTbITAHUN)
2. Mpod. ap. Oparvua WeBTWY, AMNA. UHX. TEXHOMOT

3. AccucteHT Mp. Avnmntpure 3akuy, AMN. UHX. CTPOUTENb
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